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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 
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NATIONAL FOREWORD 

This Indian Standard, which is identical with lEC Pub 695-3-1(1982) 'Fire hazard testing — 
Part 3 Examples of fire hazard assessment procedures and i.iterpretation of results, combustion 
characteristics and survey of test methods for their determination', issued by the International 
Electrotechnical Commission was adopted by the Bureau of Indian Standards on the recommend- 
ation of the Environmental Testing Procedures Sectional Committee ( LTD 02 ) and approval of 
the Electronics and Telecommunication Division Council. 

The text of the lEC standard has been approved as suitable for publication as Indian Standard 
wi' hout deviations. Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following : 

Wherever the words. International Standard' appear, referring to this standard, they should 
be read as 'Indian Standard'. 

The concerned technical committee has reviewed the provisions of lEC 92-101, lEC 249-1, 
IEC79-4, JEC707, lEC 754-1, ISO 181, JSO 87], ISO 1182, ISO 1210-2, ISO 1326, ISO 1716, 
ISO 3582 and ISO 3795, referred in this standard and has decided that they are accepiable for 
use in conjunction with this standard. 

Part 1 of this Indian Standard deals with guidance for assessing fir hazards of electrotechnical 
products. The subsequent parts are intended to deal with the following: 

a) Test methods, 

b) Examples of test procedures and interpretation of results, 

c) Terminology, and 

d) Survey of test methods. 

Only the English language text in the International Standard has been retained while adopting it 
in this Indian Standard. 
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Indian Standard 
FIRE HAZARD TESTING 

PART 3 EXAMPLES OF FIRE HAZARD ASSESSMENT PROCEDURES AND 

INTERPRETATION OF RESULTS 

Section 1 Combustion Characteristics and Survey of Test Methods for their 

Determination 



1. Introduction and scope 

Fire is a general tenn describing a system with many interacting processes. These 
interrelationships are often complex and can be analyzed only in part and then only in well- 
defined situations. 

A fire test is a procedure designed to measure or assess the response of a material, product, 
structure or system to one or more aspects of fire. Results of fire tests provide information 
to assist the assessment and control of fire hazards and form only one of a number of factors 
which need to be taken into account. With regard to the types of fire tests, in particular to 
combustion characteristics tests, reference is made to Clause 5 of TEC Publication 695-1-1 : 
Fire Hazard Testing, Part 1: Guidance for the Preparation of Requirements and Test 
Specifications for Assessing Fire Hazard of Electrotechnical Products. General Guidance. 



2. Hazard concept 

Full analysis is needed to determine whether or not a fire hazard exists with a particular 
material, product, structure or system. This analysis should show which properties of the item 
can contribute to the fire hazard and will lead to conclusions as to which tests are necessary 
to assess the response of the item to one or more of the stages of a fire so far as these particular 
combustion characteristics are concerned. 



3. Aspects' for significance and limitations of combustion characteristics tests 



Combustion characteristics tests examine the behaviour of standardized specimens under 
defined conditions and are used in most cases to give data on properties related to the'buming 
behaviour and for comparative evaluation. 
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The data provided by such tests are usually not representative for other conditions to which 
the specimen may be subjected. Combustion characteristics tests often do not take into 
account product design, realistic conditions of use or installation and/or environmental 
conditions, all of which are essential in any fire hazard assessment. 



When designed to simulate as closely as possible the situation to which a material, product, 
structure or system may be exposed in actual use (including foreseeable abnormal use, 
malfunction or failure) such tests may provide the necessary information and verify that the 
complete product will meet the required properties relevant for assessment of the fire hazard 
associated with its use. 



4. Combustion characteristics — Main objectives 

The important properties for determination of the burning behaviour of a specimen will 
include in most cases one or more of the following combustion characteristics: 



4.1 Ignitability : a measure of the ease with which a specimen can be ignited due to the influence 
of an external heat source. 

4.2 Flame spread (flame propagation): a measure which determines the spread of a flame across 
the surface of a specimen either as an extent or as a velocity. 

The extent of burning is often used to indicate the tendency of a specimen to extinguish itself 
after removal of the ignition source. Flaming drops may spread fire outside the specimen and 
this characteristic is often evaluated during tests measuring flame spread. 



4.3 Heat release: a measure of the amount of calorific energy released by a material during 
combustion. The heat release rate is an important factor in fire propagation. 

4.4 Smoke (gas) release: a measure of the propensity of a specimen to give off* smoke (or gas) when 
subject to heating in a fire or to an ignition source. 

The properties of released gases and smoke are tested to evaluate whether they could present 
a risk due to corroding electrical or electronic equipment, or due to impeding escape (smoke 
density) or due to toxic eff*ects (toxicity). 

The emission of gases may lead also to a risk of explosion under certain circumstances. 



Note. - Flammability is a more complex measure which combines ignitability and flame spread for determining the 
rate at which fires develop. It is dependent on such factors as chemical composition, physical configuration 
and may be sensitive to temperature and availability of oxygen. 
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5. Survey of test methods 

This sxxrvey of test methods contains information on combustion characteristics tests 
specified in international standards and draft standards of I E C and ISO. The survey includes 
information on the field of application and on the levels of severities, when specified. 

Note. — The survey is not restricted to test methods specified only in I EC publications since there is an overlap 
between electrotechnical and other technical fields, e.g. with building materials and structures or furniture 
and furnishings, where electrotechnical products may replace larger surfaces, or may extend or penetrate 
through building sections and structures. In those cases appropriate test methods for certain electrotechnical 
products may be available in other technical fields within the responsibility of ISO. 



5 1 IgnitabUity 

I EC Publication 92-101 : Electrical Installations in Ships, Part 101 : Definition and General 

Requirements, Sub-clause 31.1: Incombustibility Test. 

ISO 871 : Plastics — Determination of temperature of evolution of flammable 

gases (decomposition temperature) from a small sample of 
pulverized material. 

ISO 1182: Fire tests — Building materials — Non-combustibiUty test. 

Note. - Fire tests — Reaction to fire — Ignitability of building products (under consideration by ISO/TC 92, DP 5657). 



5.2 Flame spread 

I EC Publication 92-101: Part 101 : Definitions and General Requirements, Sub-clause 31.2: 

Flame Retardant Test. 
I EC Publication 249-1: Base Materials for Printed Circuits, Part 1 : Test Methods. 

I EC Publication 707: Methods of Test for the Determination of the Flammabihty of 

Solid Electrical Insulating Materials when Exposed to an Igniting 

Source. 
ISO 181: Plastics— Determination of flammabihty characteristics of rigid 

plastics in the form of small specimens in contact with an 

incandescent rod. 
ISO/DIS* 1210-2: Plastics — Determination of flammabihty of plastics in the form of 

bars. 
ISO/DIS 1326: Plastics — Determination of flammabihty of plastics in the form of 

film and sheet. 

ISO 3582: Cellular plastic and cellular rubber materials — Laboratory 

assessment of horizontal burning characteristics of small specimens 
subjected to a small flame. 

ISO 3795: Road vehicles — ^Determination of bummg behaviour of interior 

materials for motor vehicles. 

Note. — Fire tests — Reaction to fire— Spread of flame of building materials (under consideration by ISO/TC 92, 
DP 5658). 



' Draft International Standard. 
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5.3 Heat release 

ISO 1716: Building materials — Detennination of calorific potential. 

Note, — Reaction to fire — Rate of heat release (under consideration by ISO/TC 92, DP 5660). 



5.4 Smoke (gas) release 

5.4.1 Smoke density 

Note. — Reaction to fire — Smoke generated by solid materials (NBS-chamber, DP 5659) and Reaction to 
fire— Smoke generated by building materials (ISO-box, DP 5924) (under consideration by ISO/TC 92). 

5.4.2 Toxicity of smoke (gas) 

ISO/TR 6543: The development of tests for measuring toxic hazards in fire. 



5.4.3 Risk due to corrosion 

I EG Publication 754-1: Test on Gases Evolved During Combustion of Electric Cables, 

Part 1: Determination of the Amount of Halogen Acid Gas 
Evolved During the Combustion of Polymeric Materials Taken 
from Cables. 

5.4.4 Risk due to explosion 

I EC Publication 79-4: Electrical Apparatus for Explosive Gas Atmospheres, Part 4: 

Method of Test for Ignition Temperature. 

I EC Publication 79-4A: First supplement. 

List of established ignition temperatures. 



5.5 Other characteristics 

5.5,1 General 

ISO/TR 3814: The development of tests for measuring "reaction to fire" of 

building materials. 

ISO/TR 6585: Fire hazard and the design and use of fire tests. 



5.5.2 Fire resistance 

Test methods to evaluate fire resistance are not included in this survey because they 
generally involve failure of the final product under standardized fire exposure. 

Note. ~ A test method for the determination of the Oxygen Index is under consideration by ISO/TC 61, DP 4589. 
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COMBUSTION CHARACTERISTICS TESTS 
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Sub- 
clause 


Publications 


Field of application; specimen 


Heat source, 
stress and severity 


Combustion characteristic, 
tested property 


t 


ISO 871 


Plastics, 1 g pulverized material 


Heated copper block, successively 
increased temperature, ignition 
flame 


Minimum decomposition tempera- 
ture, flammable gases for duration 
of ^5 s 


lEC 92401 


Installation in ships, compartments, incombustible 
materials: strip: 50 mm x 20 mm x 3 mm 


Heated distillation chamber, constant 
temperature 750 °C, 10 min, igni- 
tion flame 


Evolution of ignitable gases 


ISO 1182 


Building materials, non-combustible material ; 
cylindrical ^ = 45 mm, /» = 50 mm 


Heated furnace, constant temperature 
750°C, 20min 


Temperature rise and occurrence of 
flames for duration of ^ 20 s 


1. 

u 

s 

(S3 

E 


I EC 707 


Solid electrical insulating material, material classifica- 
tion: 

Method BH; 125 mm x 10 mm x 4 mm 
Methods FH and FV: 125 mm x 13 mm x 3 mm 
Methods BH and FH : horizontal specimen 
Method FV : vertical specimen 


BH: incandescent bar 955 °C, 3 min, 
horizontal test 


BH; average extent and rate of 
burning 


FH: Bunsen burner 25 ,mm flame, 
30 s, horizontal test 


FH: average extent and rate of 
burning 


FV: Bunsen burner 20 mm flame, 
2 X 10 s, vertical test 


FV: average burning time, extent of 
burning <75 mm, flaming droplets 


lEC 92-101 


Installation in ships, flame-retardant materials for 
electrical equipment : 
bar: 120 mm x 10 mm x 3 mm to 10 mm 


Bunsen burner 1 25 mm flame, 5 x 15 s, 
45° inclined specimen 


Extent of burning ^60 mm 


I EC 249-1 


Base material for printed circuits, quality control, 
specimen bars and strips 


Methods FH and FV lEC Publica- 
tion 707, ISO/R 1326 


Average burning, time, average rate 
of burning, flaming droplets 


ISO 181 


Plastics, rigid plastics: 
bar; 120 mm to 130 mm x 10 mm x 4 mm 


Method BH of lEC Publication 707 


Average burning time, average 
destroyed length 


ISO/DIS 1210-2 


Plastics : 

bar: ^80 mm x 10 mm to 15 mm x 3 mm to 5 mm 


Bunsen burner 100 mm flame, 60 s, 
honzontal test 


Average extent and rate of burning 


ISO/DIS 1326 


Plastics, film and sheet, strip: 
450 mm x 25 mm x thickness 


Bunsen burner 25 mm flame, 15 s, 
vertical test 


Average extent and rate of burning 



(Continued on page 17) 
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COMBUSTION CHARACTERISTICS TESTS (continued) 



Sub- 
clause 


Publications 


Field of application; specimen 


Heat source, 
stress and severity 


Combustion characteristic, 
tested property 


5.2 Flame 

spread 
(continued) 


ISO 3582 


Cellular plastics and rubber: 
bar: 150 mm x 50 mm x 5 mm to 13 mm 


Gas burner 38 mm flame, 60 s, 
horizontal test 


Average extent and rate of burning 


ISO 3795 


Materials in occupant compartments of motor vehicles, 
356 mm x 100 mm x thickness 


Bunsen burner 38 mm flame, 15 s, 
horizontal test 


Burning rate 




ISO 1716 


Building materials grinded powder 


Bomb calorimeter 


Gross and net calorific potential, 
kJ/kg 


o ^ 

1/5 I- 


I EC 754-1 

(being printed) 


Individual components in cable construction: 
0.5 g to 1.0 g of the material 


Combustion tube furnace, tempera- 
ture increasing to 800 °C, 20 min 


Silver nitrate titration amount of 
halogen acid 


I EC 79-4 


Electrical apparatus for explosive gas atmospheres, 
liquid or gaseous samples in air 


Test flask in a hot air furnace, ignition 
lag ^ 5 min 


Ignition temperature of chemically 
pure vapour or gas in air at 
atmospheric pressure 









Staodard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to 
promote harmonious development of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced 
in any form without the prior permission in writing ot BIS. This does not preclude the free use, 
in the course of implen^nting the standard, of necessary details, such as symbols and sizes, type 
or grade designations. Enquiries relating to copyright be addressed to the Director 
( Publications ),*'Bf§ 

Revision of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards 
arc also reviewed periodically; a standard along with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indin Standards should ascertain that they are in possession Of the 
latest amendments or edition by referring to the latest issue of *BIS Handbook' and 'Standards 
Monthly Additions'. Comments on this Indian Standard may be sent to BIS giving the following 
reference: 

Doc : No. LTD 02 (0011 ) 

/ Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 
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